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(57) Abstract 

A method of washing textile ob- 
jects comprises pre-washing in a liquid 
composed of an organic dissolvent, 
preferably perchloroethylene, main 
washing in a liquid composed of a mix- 
cure of the organic dissolvent, a tenside 
and water, and at least two subsequent 
rinsing period, the objects being spin 
dried after each washing or rinsing peri- 
od The main-washing liquid is com- 
posed of a microemulsion whose water 
contents amount to between 4 and 30, 
preferably 10 - 30, percentage by weight 
and the first rinsing is made in a liquid 
composed of the organic dissolvent to 
which tenside has been added. A device 
for performing the method comprises 
three receptacles (1 1, 26, 32) for storing 
microemulsion, perchloroethylene, and 
used rinsing liquid from the first and 
preferably also from the second rinsing, 
respectively. The three receptacles com- 
municate with a container (10) for the 
objects to be washed, which container 
can be supplied with tenside and water, 
respectively, from a dosing device (56). 
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A method of washing textile objects and a device for performing the method 

This invention relates to a method of washing textile objects comprising a 
washing period during which the objects are treated in a washing liquid composed 
of an organic dissolvent, preferably perchloroethylene, water and tenside, the 
liquid forming a microemulsion. 
5 Traditionally, textile clothes can be cleaned either by washing in water or 

by dry cleaning. Water cleaning is active in normally soiled clothes (pigment dirt) 
whereas dry cleaning is effective for clothes soiled by oil, grease and the like. 
Some clothes which are very dirty and soiled by oil, for example garage workers 
overalls, often need both washing in water and dry cleaning to become satis- 
10 factorily clean. 

To be forced to use both washing in water and dry cleaning for cleaning 
working clothes is a procedure which is both time-consuming and expensive. 
Furthermore, washing in water requires a treatment temperature during the 
washing period which amounts to 60 °C or more. This involves a high energy 

15 consumption. Therefore it has been investigated whether it is possible in some 
way to combine the two washing methodes so as to make the washing process 
more effective and shorten it. These investigations have led to active detergents 
composed of mixtures of a tenside, which is normally used for washing in water, 
an organic dissolvent of the type used for dry cleaning, and water. If for instance 

20 perchloroethylene is chosen as organic dissolvent, by suitable compositon of the 
said components mixtures are obtained in which the water acts as a micro- 
emulsion in perchloroethylene* Characteristic of such a microemulsion is that it is 
thermodynamically stable, i.e. it is stable without stirring, within a pre-deter- 
mined temperature range, usually from room temperature up to abt. 30 C. The 

25 microemulsion is also characterized by comparatively high water contents, up to 
20 - 30 percentage by weight. The tenside of the emulsion is in principle an 
emuigator consisting of non-ionic surface active compounds to which if desired 
small quantities of anionic compounds have been added. The tenside also includes 
a solubility agent which increases the effectivity of the washing liquid on dirt 

30 which is soluble in water. Examples of suitable tensides will be given below. 

The microemulsions have proved to have a very good cleaning effect on 
heavily soiled working clothes, both for dissolving pigment dirt and for removing 
impurities based on mineral oils. Furthermore, the washing process can be 
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performed at room temperature and thus there is no need for heating the washing 
liquid* Hence, the process will be more energy-saving than if common washing in 
water had to be included. 

. The invention, which is based on the findings related above, has for its 
5 object to provide a method of washing by which textile clothes, for example 
heavily soiled working clothes, can be freed of pigment dirt and oils in a single 
process at low temperature, preferably within the range of 20 - 30 °C. Micro- 
emulsion is a comparatively expensive detergent and therefore it is desired to be 
able to re-utilize it in several successive washings. Another abject of the 

10 invention is to make such repeated use passible. A further object is ta provide a 
device for performing the said method of washing. 

The related objects are achieved by a method comprising the measures 
defined in the fallowing Claims 1-9 and in a device having the characteristic 
features defined in Claims 10 and 11. 

15 A description of the invention will now be given and in that connection 

technical aspects relating to the method will be discussed and a device be 
described with reference to the accompanying drawing the single Figure of which 
shows the schematic construction of a washing machine for microemulsion 
cleaning. 

20 As pointed out above, by washing in microemulsion very good cleaning 

results are obtained which otherwise at best could be reached only by both dry 
cleaning and cleaning in water. However, when it comes to utilizing the 
microemulsion washing in practice several problems arise which the invention 
means to solve. One such problem is the fact that the microemulsion due to its 

25 re-utilization is gradually impoverished of tenside and water. These components 
of the emulsion therefore must be re-dosed at appropriate times. For instance it 
may be necessary to add tenside before each new washing process. Another 
problem is that the microemulsion will successively be mingled with pigment dirt 
and particles of dye and this increases the risk of greying in the case of several 

30 repeated uses. A solution to this problem is to filter the microemulsion, for 
example through filter paper, after each washing process* 

To prevent that the microemulsion is unnecessarily loaded with impurities 
based on mineral oils a pre- washing in perchioroethylene is proposed. To enhance 
the cleaning effect on water-based dirt also tenside can be added as well as small 

35 quantities of water. In the following main-washing water and tenside will be bound 
in the clothes. Thus the microemulsion will be short of these components. The said 
dosing of tenside and water to the pre-washing liquid counteracts this impoverish- 
ment. The pre-washing must be followed by spin drying of the clothes so that 

/ OMPI 
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most of the impurities are separated together with the pre-washing liquid. The 
latter can in known manner be purified from the impurities by distillation. 

After washing in microemuision the clothes have to be rinsed at least once 
and preferably twice. The microemuision washing as well as the rinsings must be 
5 followed by spin drying cycles, which are extremely important for the final 
washing result. The rinsings are preferably made in pure perchloroethylene. 
However, after washing in microemuision the clothes will contain microemuision 
residues which in the event that rinsing is made in pure perchloroethylene can be 
precipitated in viscous form which is extremely difficult to remove. To avoid this, 
10 tenside is added to the rinsing liquid in the first rinsing after the microemuision 
washing- The quantity of tenside can preferably be 0,5 percentage by weight. The 
second rinsing, however, can be made in pure perchloroethylene because then the 
microemuision residues are so small that the risk of precipitation thereof is 
insignificant. 

15 From a rational point of view it is advantageous if the rinsing liquid of the 

first rinsing, which is mainly perchloroethylene, can be used as pre-washing liquid 
in connection with the pre-washing of a subsequent washing process. The contents 
of microemuision after the first rinsing is estimated to be abt. 4%. To avoid 
dissolution, i.e. precipitations in viscous form, of the microemuision, tenside of 
20 abt. 0,5% has been added already during the rinsing process, as said above. This 
liquid can be used as pre-washing liquid without any further addition of tenside. 

Tests have been made in a launderometer with sample pieces of cotton and 
polyester/cotton, respectively, with and without finish, which have been soiled 
with soot and oil. The washing programme included pre-washing followed by 
25 washing in microemuision and two rinsings. Cleaning and greying were measured 
by reflexion L in a Hunteriab spectrophotometer. The cleaning is stated as a 
percentage determined in accordance with the following: 



^" washed - ^~s 
"clean - '""soiled 
Greying is stated as a reduction of the reflexion L, i.e. 



_ . rt , "was hed - soiled innn 
Cleaning in % = L r- • 1000 



30 ^ L2sL washed - L not washed 

The launderometer washings were made at 25 C. 

The pre-washing went on for 5 min. followed by washing in microemuision 
for 30 min. after which two rinsings, each during 5 min., and drying between filter 
papers in room temperature accomplished the washing process . 
35 The washing results appear in the following table in which are also inserted 

comparative values from washings made in a corresponding way with the sample 
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10 



15 



20 



25 



30 



35 



pieces only treated in perchioroethylene. The table comprises results from 
washings in which two different microemulsions and three tensides have been 
used. 



Example 

Tenside 

Pre-washing 

Main washing 
Rinsing 1 
Rinsing 2 



Tenside 1 



Tenside 2 



Perchioroethylene Per. + 4% microem. 1 Per. + 4% microem. 2 
+0,5% Tenside 1 

" Microemuision 1 Microemuision 2 

" Per. + 0,5% Tenside 1 Per. + 6% Tenside 3 

" Perchioroethylene Perchioroethylene 



Cleaning 
% 


Greying 
AL 


Cleaning 
% 


Greying 
AL 


Cleaning 
% 


Greying 
AL 


10,8 


8,4 


17,3 


0,3 


31,6 


0,2 


19,0 


6,8 


39,7 


0,3 


51 r 0 


0 


25,5 


5,1 


36,1 


0,9- 


46,4 


0 



Cotton soot/oil 

D/B without fio 

D/B with fio* 

fio = finish soot/oil 
Bath ratio 1:50 
Load 100 g of glass balls 

The composition of the tensides is as follows; 



Tenside 1 
% 



Tenside 2 

% 

95 



Perchioroethylene 95 
Ca-dodecylbensensuiphonate 1,5 
Na-laurylsulphate - 0 ? 03 

Nonylphenoi + 8 EO 0,5 ^,97 

Nonyiphenol + 20 EO 1,5 
n-butanoi 1,5 
EO in the table represents ethylene oxide. 

Tenside 3 and Tenside 2 are related such that Tenside 3 + 0,5% natrium- 
dodecyisuiphate equals Tenside 2. 

The composition of the two microemuisions are as follows: 
Microemuision 1 Microemuision 2 

Perchioroethylene 79 weight % Perchioroethylene 70 weight % 

Water 15 " Water 15 " 

Tenside 1 6 " Tenside 2 15 " 

From the results it appears that with respect to cleaning as well as to 
greying both of the microemuision alternatives are better than treatment in pure 
perchioroethylene- Particularly the problems of greying become much less in 
microemuision washing. 
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Also tests on an industrial scale have been made with microemulsion 
washing in accordance with the following programme 

Period Description Time in min. 

1 Pre-washing (per. + 0,5% tenside) 8 

5 2 Spin drying 4 

3 Micro emulsion washing 10 

4 Spin drying 4 

5 Rinsing (per. + 0,5% tenside) 6 

6 Spin drying 2 
10 7 Rinsing (pure per.) 4 

8 Spin drying 4 

9 Drying and venting, emptying abt. 24 

Total 66 
Both the launderometer tests and the industrial tests have shown that the 
15 microemulsion washing is very effective as concerns removal of pigment and oil 
as well as sweat* 

The construction of a washing machine for performing the washing method 
in accordance with the invention will be outlined with reference to the Figure, 
The machine comprises a washing drum, not shown, which is rotatably mounted in 

20 a container 10. The drum is connected to a motor, not shown, which drives the 
drum on one hand with a washing speed of rotation and on the other hand with an 
increased spin drying speed of rotation- Connected to the container 10 are several 
receptacles, in which are kept the washing and rinsing liquids to be used- Thus, a 
receptacle 11 for microemulsion is connected to the washing drum via a con- 

25 duit 12, a valve 13, a conduit 14, a pump 15, a conduit 16, a valve 17 and a 
conduit 18. The container 11 is further connected to the outlet 19 via a valve 20, 
a needle trap 21, a conduit 22, a conduit 23, a valve 24 and a conduit 25. A 
receptacle 26 for perchioroethyiene is connected to the container 10 via a 
conduit 27, a valve 28, a conduit 29, a pump 30, a conduit 31 and the conduit 18. 

30 Another receptacle 32 for perchioroethyiene is connected to the conduit 29 and 
thus also to the container 10 via a conduit 33, a vaive 34 and a conduit 35. 
Further, the receptacle 26 is connected to the outlet 19 of the container 10 via a 
conduit 36 connected to the conduit 26 and a vaive 37 connected to the con- 
duit 22. 
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For recuperation of the perchloroethylene contained in impurified rinsing 
liquids a distiller 38 is provided and a cooler 39 therefor, to which it is connected 
via a conduit 40. The cooler 39 is connected via a conduit 41 to a water 
separator 42 which via a conduit 43 Is connected to the receptacle 26 and via a 
5 valve 44 and a conduit 45 is connected to the receptacle 32. By the connection to 
the distiller system the receptacle 26 is continuously supplied with pure per- 
chloroethylene whereas the receptacle 32 can be refilled via the valve 44 when 
necessary* 



10 dryer system comprising a conduit 46 including a nap filter 47, a fan 48, a 
cooler 49, a heater 50 and a conduit 51. The perchloroethylene recuperated in the 
dryer system can via a conduit 52 with a valve 53 be conveyed to the water 
separator 42 and thence to the receptacles 26 and 32. Finally, the container 10 is 
via a conduit 54 and a valve 55 connected to a dosing device 56 for tenside and 

15 water, respectively. Further, the distiller 38 is connected to the conduit 31 via a 
conduit 57, a valve 58 and a conduit 59. 

The function of the washing machine will be described below with reference 
to the above programme for washing in microemulsion tested on an industrial 
scale. According to this programme there is at first a pre-washing in perchloro- 

20 ethylene. The container 10 is thus connected to the receptacle 26 from which 
liquid is supplied. It is assumed that this washing process succeeds several washing 
processes of similar type. The liquid in the receptacle 26 has thus been utilized as 
rinsing liquid in the first rinsing after the microemulsion washing and hence it 
contains microemulsion residues and tenside. As already said, pure perchloro- 

25 ethylene is continuously supplied to the receptacle 26 from the distiller system. 
Therefore it is necessary also to portion from the dosing device 56 to the pre- 
washing liquid in the first place tenside and possibly also water. When pre-washing 
has been accomplished the pre-washing liquid is pumped by the pump 30 via the 
outlet 19, valve 20, needle trap 21, conduit 22, valve 37, conduit 36, conduit 31, 

30 conduit 59, valve 58 and conduit 57 to the distiller 38. After spin drying micro- 
emulsion is supplied from the receptacle 11, and the main washing starts. When 
the washing period is accomplished the microemulsion is conveyed back to the 
receptacle 11, and this reconveyance continues also during the spin drying period. 
In the subsequent first rinsing the laundry will contain residues of microemulsion 

35 and thus the rinsing liquid supplied from the receptacle 26 may need an additional 
supply of tenside so that there will be no precipitation of the microemulsion 
residues. The rinsing liquid supplied from the receptacle 26 contains partly 
microemulsion, and partly tenside and water. Dependent on the quantities of the 



For drying and ventilation of the laundry the container 10 is connected to a 
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components concerned it may be necessary to supply additional tenside and 
possibly also water. After the rinsing period the rinsing liquid is conveyed back to 
the receptacle 26. 

. The second rinsing is made in pure perchioroethylene supplied from the 
5 receptacle 32. At this stage the residues of microemulsion in the laundry are so 
small that it is not necessary to add tenside in order to avoid high- viscous 
precipitations. After rinsing the rinsing liquid is conveyed to the receptacle 26 to 
be used as rinsing liquid in subsequent first rinsings. After spin drying the drying 
system is operated and the vapours of perchioroethylene thus generated are 
10 cooled in the cooler 49 and the condensate is conveyed via the conduit 52, water 
separator 42 and conduit 43 to the receptacle 26. 

The microemulsion will successively be mingled with dirt and dye particles 
as well as with impurities based on oil. Since the microemulsion is used unchanged 
washing after washing it has therefore to be exchanged after a number of 
15 washings. For this purpose the receptacle 11 can have a .drain tap, not shown, as 
well as a filling device. 

The receptacle 26 is supplied on one hand with pure perchioroethylene from 
the distiller 38 and on the other hand with -substantially pure perchioroethylene 
taken from the receptacle 32 and used as rinsing liquid in the second rinsing. 
20 Further, liquid is taken from the receptacle 26 and is used as rinsing liquid for the 
first rinsing whereafter it is returned to the receptacle. Finally, liquid is taken 
from the receptacle 26 to be used as pre-washing liquid. The latter liquid, 
however, is after the pre-washing transferred to the distiller. It would appear 
from the above that it may be difficult to estimate beforehand the composition of 
25 the liquid in the receptacle 26 after several washing periods. One way of solving 
this problem is to analyze at suitable intervals the liquid with respect to the 
contents of tenside and water so that incurred losses can be compensated via the 
dosing device 56 and thus the risk of high-viscous precipitations be eliminated. If 
the demand for accuracy is not too high automatic analyzing equipment can be 
30 used. This function as well as the function of pumps, valves and the like included 
in the machine can be controlled by the programme device, not shown. 
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Claims 

1. A method of washing textile objects comprising a pre-washing period during 
which the textiles are treated in a liquid composed of an organic dissolvent, 
preferably perchloroethylene, a main washing period during which the objects are 
treated in a liquid comprising a mixture of the organic dissolvent, a tenside and 

5 water, and at least two subsequent rinsing periods, the objects being spin dried 
after each washing or rinsing period, characterized in that the 
main-washing liquid is composed of a microemulsion with water contents of 
between 4 and 30, preferably 10 - 30, percentage by weight, and that the first 
rinsing is made in a liquid composed of the organic dissolvent to which a tenside 
10 has been added. 

2. A method according ta Claim 1, characterized in that a tenside 
has been added to the pre-washing liquid. 

3. A method according to Claim 2, characterized in that the contents 
of tenside of the pre-washing liquid amount to 0,2 - 3 percentage by weight. 

15 4. A method according to Claim 2 or Claim 3, characterized in that a 
small quantity of water is added to the pre-washing liquid. 

5. A method according to Claim 4, characterized in that the contents 
of tenside and water, respectively, are ensured by adding of an appropriate 
quantity of the microemulsion used for the main washing. 
20 6. A method according to any preceding claim, characterized in that 
the first rinsing is made t in a liquid whose contents of tenside are 0,2 - 3, 
preferably 0,4 - 0,8, percentage by weight. 

7. A method according to any preceding claim, characterized in that 
the liquid of the first rinsing is separated to be used as pre-washing liquid in the 

25 next following washing process. 

8. A method according to any preceding claim, characterized in that 
the microemulsion is filtered before being re-used. 

9. A method according to Claim 8, characterized in that the micro- 
emulsion is filtered through a filter paper. 

30 10. A device for performing the method according to any preceding claim, 
including a treatment drum disposed in a container (10) for the objects to be 
washed and distiller means (38) connected to the container (10) in order to receive 
used washing liquid, characterized by a first receptacle (11) for micro- 
emulsion, a second receptacle (32) for pure perchloroethylene, a third receptacle 

35 (26) for the rinsing liquid used for the first rinsing and a dosing device (56) far 
portioning of tenside and water, respectively, into the container (10), the three 
receptacles (11,26,32) being connected to the container (10) in order to supply to 
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the latter pre-determined quantities of liquid stored in the relevant receptacle, 
the first (11) and the third (26) receptacle being connected to the container (10) to 
receive therefrom used microemuision and rinsing liquid, respectively. 
II. • A device according to Claim 10, characterized in that the third 
5 receptacle (26) is connected to the container (10) so as to be supplied therefrom 
with liquid used in the second rinsing. 
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